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THE NATIONAL ACADEMY OF SCIENCES, which held its annual 
meeting in Washington last week, is the most learned of all Amer- 
ican scientific societies. Incorporated by the government of the 
United States, its expenses are paid out of the national treasury, 
although its members serve without compensation. Made by law 
the official scientific adviser of the government, it is required, at 
government expense, to enter upon any scientific investigation which 
may be asked for by the head of either of the departments, and its 
conclusions are accepted as those of a competent and disinterested 
tribunal. For instance: the consolidation of the various Western 
surveys that were being prosecuted at government expense into the 
present admirably organized National Geological Survey was the 
result of a report by a distinguished committee of the National 
Academy of Sciences, to whom the subject had been officially re- 
ferred. Another important report was one on the work and dis- 
coveries of Dr. Peter Collier, formerly chemist of the Agricultural 
Department, in relation to sorghum; and more recently a specia 
committee has been engaged, at the request of the secretary of the 
treasury, in an investigation in regard to the value of the polariscope 
test in determining grades of sugar. In addition to this official 
work, the National Academy of Sciences holds two meetings a year, 
at which business connected with its organization and work is trans- 
acted, new members chosen, and papers announcing new dis- 
‘coveries in science, or describing lines of original investigation, are 
read by members or by other persons presented by members. The 
meeting this year has been an important one. A larger number 
of papers than usual were presented; and, although no remarkable 
discoveries were announced, there was evidence of great activity, in 
many of them, along all the lines of original scientific investigation. 
The law limits the number of new members to be elected at each 
annual meeting to five. Only three were chosen this year, — Profs. 
G. Brown Goode, Albert Michelson, and S. C. Chandler; but the 
great scientific attainments of each are an ample guaranty of the 
purpose of the National Academy to maintain the high standard 
that has placed it at the head of all ourscientific associations, and 
made membership in it so much coveted by scientific men. 
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NOTHING IN CONNECTION with the annual meeting of the 
National Academy of Sciences in Washington last week was likely 
to impress an attendant at its public sessions more than the ardent 
enthusiasm of its members in the work in which they are engaged. 
A few of them are young men, and more of those not members in- 
troduced to read papers had not yet reached middle age; but even 
they were no more absorbed in their labors, or more proud of their 
successes, than the wearers of snowy locks and gray beards. Even 
the venerable Dr. C. H. F. Peters, the distinguished astronomer, 
seemed as much elated at his success in proving that Tycho Brahe, 
in 1572, with a rude quadrant constructed by himself, determined 
the position of Nova with an accuracy that would be creditable to 
a modern astronomer with his wonderfully exact instruments, as 
was the youngest investigator at being able to add something to 
the sum of scientific knowledge. 


IN THE LAMENTED death of Dr. Cornelius R. Agnew, whose 
funeral services took place on Saturday last, New York City lost 
one of its foremost citizens, and science and education a powerful 
advocate and friend. It was remarked on Saturday last, that so 


representative an assemblage of men had never before gathered at 
the bier of any one man in this city, andit was because of the many- 
sided character of Dr. Agnew’s activity. Himself a physician and 
specialist of the very first rank, he chose the broader field of educa- 
tion for his most powerful efforts. Asa trustee of the College of 
Physicians and Surgeons, as a trustee of Columbia College, and as 
a founder of the School of Mines, his influence in the cause of 
higher education can only be appreciated by those who felt it, and 
by those who worked with him. The friends of Columbia College 
looked instinctively to him to control and guide that university de- 
velopment which is now beginning its course. From all of these 
boards and from many others his wise and kindly counsel will be 
sorely missed, and his place cannot be easily filled, if ever. Dr. 
Agnew’s personal contributions to medical science were principally 
made in the departments of ophthalmic and aural surgery. He was 
a prominent member of the Sanitary Commission during the Rebel- 
lion, and afterwards one of the founders of the Union League Club. 


MEETING OF THE NATIONAL ACADEMY OF 
SCIENCES. 


A Successful Meeting ; New Members and Councillors ; Medals and 
Obituary Memoirs ; Receptions and Dinners; List of Papers, — 
Is There Such a Thing as Potential Energy ? — Serpent-Mound, — 
A New Method for the Biological Examination of the Air. — An 
Interesting Parasite on the Beaver. — The Orbits of Aerolites, — 
Improvements in Spectrum Photography ; Carbon in the Sun. — 
Vertebrate Fauna of the Puerco Series. 


THE meeting of the National Academy of Sciences, held at 
Washington last week, was in every respect a successful one. 
About forty members attended ; the number of papers offered was 
greater than usual, nearly all of which were read zz extenso, leav- 
ing very few to be read by title; and the attendance at the public 
meetings was good. While very little of the business transacted 
by the academy and by the council is disclosed to the public, it is 
known that the annual reports were satisfactory, although there 
was nothing in them of an unusual character. No great scientific 
discoveries were announced, but several of the papers read showed 
important progress in special lines of original investigation. With- 
out disparity to others, three may be mentioned as of special impor- 
tance. They were, ‘ The Orbits of Aerolites,’ by Prof. H. A. New- 
ton; ‘Preliminary Notice of the Object, Methods, and Results of a 
Systematic Study of the Action of Definitely Related) Chemical 
Compounds upon Animals,’ by Profs. Wolcott Gibbs and Hobart 
Amory Hare; and ‘Report of Progress in Spectrum Photography,’ 
and ‘Note on the Spectrum of Carbon and its Existence in the 
Sun,’ by Prof. H. A. Rowland. 

The new members of the academy this year are Prof. G. Brown 
Goode of Washington, assistant secretary of the Smithsonian In- 
stitution, in charge of the National Museum, and a distinguished 
naturalist ; Prof. Albert Michelson, the physicist, of Cleveland, O. 
He is the gentleman who, when he was in the navy, undertook and 
carried out at Annapolis novel experiments to determine the velocity 
of light. He becomes the youngest member of the academy. The 
third new member is Prof. S. C. Chandler, the distinguished as- 
tronomer, of Cambridge, Mass. The six additional members of the 
council chosen at this meeting were Messrs. Brush, Langley, Meigs, 
Pickering, Remsen, and Gould. 

On Wednesday evening the room at the National Museum in 
which the meetings of the academy were held was filled by an au- 
dience that was gathered to witness the preséntation of two gold 
medals. One, the Lawrence Smith gold medal, was awarded to 
Prof. H. A. Newton of Yale University, for the study of meteors ; 
and the other, the Henry Draper gold medal, to Prof. E. C. Picker- 
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ing of Harvard University, for researches in stellar photography. 
On the same evening obituary memoirs were read, as follows: by 
Prof. G. F. Barker of the University of Pennsylvania, on the late 
Prof. Henry Draper of New York; by Prof. Comstock, on Prof. 
Watson of the University of Michigan ; and by Mr. William Sellers 
of Philadelphia, on Capt. James B. Eads. 

The president, Prof. O. C. Marsh, announced the death, since the 
last meeting, of Dr. F. V. Hayden, an active member of the acad- 
emy, and Prof. Asa Gray, an associate member. | 

Largely attended receptions, at which many of the most distin- 
guished people in Washington, both in official, scientific, and liter- 
ary life, were invited to meet the members of the academy, were 
given by Prof. Langley and Prof. Alexander Graham Bell, — the 
former at the Smithsonian Institution, and the latter at Prof. Bell’s 
elegant Washington residence, which was opened for the first time 
on that occasion since its injury by fire several months ago. A 
number of dinners were also given during the week in honor of 
distinguished members of the academy. 

The following is a full list of the papers entered: ‘The Rota- 
tion of the Sun,’ by J. E. Oliver ; ‘The Foundations of Chemistry,’ 
by T. Sterry Hunt; ‘On an Improved Form of Quadrant Elec- 
trometer, with Remarks upon its Use,’ by T. C. Mendenhall; ‘On 
the Vertebrate Fauna of the Puerco Series,’ by E. D. Cope; 
‘Re-enforcement and Inhibition,’ by H. P. Bowditch; ‘On Appar- 
ent Elasticity produced in an Apparatus by the Pressure of the 
Atmosphere, and the Bearing of the Phenomenon upon the Hypoth- 
esis of Potential Energy,’ by A. Graham Bell; ‘The Orbits of 
Aerolites,’ by H. A. Newton; ‘A Large Photographic Telescope,’ 
by E. C. Pickering ; ‘A New Method for the Biological Examina- 
tion of Air, with a Description of an Aerobioscope,’ by W. T. 
Sedgwick and G. R. Tucker, presented by J. S. Billings; ‘ Prelim- 
inary Notice of the Object, Methods, and Results of a Systematic 
Study of the Action of Definitely Related Chemical Compounds 
upon Animals,’ by Wolcott Gibbs and Hobart Amory Hare; ‘On 
the Auditory Bones of the Batrachia,’ by E. D. Cope; ‘The Orbit 
of Hyperion,’ by Ormond Stone, presented by S. Newcomb ; ‘ Map 
of Connecticut River Region in Massachusetts,’ by B. K. Emerson, 
presented by J. W. Powell; ‘Parallel Series in the Evolution of 
Cephalopoda,’ and ‘Evolution of Cephalopoda in the Fauna of the 
Lias,’ by A. Hyatt; ‘ The Evidence of the Fossil Plants as to the 
Age of the Potomac Formation,’ by L. F. Ward, presented by J. 
W. Powell; ‘ Vision and Energy,’ by S. P. Langley; ‘ Report of 
Progress in Spectrum Photography, and ‘Note on the Spectrum 
of Carbon and its Existence in the Sun,’ by H. A. Rowland; ‘On 
the Constitution of the so-called Double Halogen Salts,’ and 
‘Studies on the Rate of Decomposition of the Bromides of the 
Saturated Alcohol Radicals,’ by Ira Remsen; ‘ The Characteristics 
of the Orders and Suborders of Fishes,’ by Theo. Gill; ‘The 
Serpent-Mound and its Surroundings,’ by F. W. Putnam; ‘ The 
Systematic Relations of Platypsyllus as determined by the Larva,’ 
by C. V. Riley, presented by Theo. Gill; ‘On the Position of the 
Nova of 1572, as determined by Tycho Brahe,’ by C. H. F. Peters ; 
‘Some Notes on the Laramie Groups,’ and ‘On the Structure and 
Relations of Placoderm Fishes,’ by J. S. Newberry. 

In selecting papers for notice in Sczence, those that admit of 
statement in popular language have been taken rather than those 
which in themselves are most important. Some of the latter are so 
technical in their character as to be intelligible only to specialists. 
The abstracts of papers are not given in the order in which they 
were read. 


The Hypothesis of Potential Energy. 


The full title of Professor Alexander Graham Bell’s paper read 
at the morning session of Thursday was, ‘On Apparent Elasticity 
produced in an Apparatus by the Pressure of the Atmosphere, and 
the Bearing of the Phenomenon upon the Hypothesis of Poten- 
tial Energy.’ Professor Bell showed to the academy an apparatus 
that looked like the bellows of.an accordion. It consisted of a 
dozen or more sections, each eight inches long, four inches wide, 
and two inches deep, connected by an air-tight fabric which sur- 
rounded them and covered the outer portions of the end ones. A 
tube was inserted in the middle one by which the air could be ex- 
hausted. Before it was attached to the air-pump, the bellows was 
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not elastic. Bent either to the one side or the other within cer- 
tain limits, it would remain in the position in which it was placed. 
But when the air was partially exhausted, if bent to one side or the 
other, from the position it assumed, it would spring back to its. 
original position with considerable force. 

Of course, this elasticity was not due to potential energy, so called, 
in the bellows, but to the pressure of the atmosphere upon the out- 
side of it, holding the sections of it in close contact. An apparently 
similar phenomenon in a piece of steel (as in a sword-blade, for in- 
stance) is explained by saying that there is potential energy in the 
steel. Professor Bell’s experiment raises the question whether the 
cause of the elasticity is in the steel itself, or outside of it; whether, 
in fact, there is any such thing as potential energy in matter, or if 
its elasticity is not due to its surroundings. 

Professor Bell exhibited two very interesting modifications of his 
apparatus. In the first the sections of the bellows were thinner on 
one side than on the other; so that, when the air was partially ex- 
hausted, it would curl up in the form of a single section of a spiral 
spring. When in that form, it resisted an effort either to coil it 
tighter or to straighten it out, although it had none of that apparent 
elasticity when filled with air under the normal pressure. In the 
second, a large section was placed in the middle of the bellows, and 
smaller ones each side of it. When the air was partially exhausted, 
it was forcibly bent to form an arc of a circle, and a string attached 
to each end, thus forming of it a bow, from which an arrow was. 
shot. 

An interesting discussion ensued after the presentation of Profes- 
sor Bell’s paper. Professor Simon Newcomb thought that Profes- 
sor Bell’s experiments suggested that molecular attraction, common- 
ly called adhesion, may be due to an outward medium, but he did 
not think it advances them at all on their way to the discovery of 
this medium. He then defined the terms ‘ potential energy’ and 
‘conservation of energy,’ and explained what scientific men mean 
when they use them. 

Major J. W. Powell objected to the use of the phrase ‘ potential 
energy’ as unscientific. As ordinarily employed, it is understood 
to mean something that can do something, while really it is only 
a name for something that we know nothing about. The thing 
it applies to is nowhere, it does nothing, we know nothing about 
it. The term as usually employed is misleading. 

Professor Newcomb replied that there is nothing unknown or in- 
definite about the term ‘ potential energy,’ and repeated his former 
definition and explanation with several pertinent illustrations. 
Professor Abbe probably suggested the cause of the divergence of 
Opinion between Professor Newcomb and Major Powell when he 
said that the confusion arose because physicists give a definite 
meaning to the term ‘ potential energy,’ which naturalists do not. 


Serpent-Mound. 


A series of photographic views projected upon a screen made the 
paper on ‘Serpent-Mound and its Surroundings,’ by Professor F. 
W. Putnam of Harvard University, one of the most entertaining to 
the non-scientific attendants at the meeting of the National Acad- 
emy. This curious earthwork is in Adams County, O., on a bluff 
about one hundred feet high, which forms one of the banks of 
Brush Creek, about eighty miles from its mouth. The land upon 
which it stands, with that surrounding it, comprising about seventy 
acres, has been purchased by the Peabody Museum, and set aside 
asa park. A gravel road has been built from the turnpike to 
and into the grounds, a spring-house erected, and picnic-grounds 
laid out. Although Professor Putnam began an examination of the 
mound during visits to it several years ago, a systematic explora- 
tion was not undertaken until last year; and the paper presented 
to the academy was a report of progress of that exploration. 

Briefly described, the mound consists of an oval earthwork about 
four feet high and twenty feet across, enclosing a space eighty feet 
long and twenty feet wide. The length of the structure on the 
outside is one hundred and twenty feet, and its width sixty feet. 
There is a little mound of stones within the enclosed space. Near 
one end of this mound begins another of similar construction, 
but having the form of a serpent. The jaws are extended as 
though the snake was about to swallow the oval mound; the head 
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and neck are well defined; the body has three turns, and the tail 
a double coil. The entire length of the serpent is about 1,420 feet. 

Near these principal mounds are several minor ones, and to the 
south of the serpent a space which bears evidence of having been 
both the site of an Indian village and also a burial-ground. The 
whole tract was originally covered with timber and bushes, but it 
was subsequently cleared and cultivated. Professor Putnam has 
restored the grass, and has planted about the mound specimens of 
all the trees that grow in that section of Ohio, thus adding another 
attraction to the place. 

Several years ago Professor Putnam picked up a fragment of hu- 
man bone that had been turned out by the plough, and at the point 
where he found it he began to dig last summer. Very near the 
surface he discovered a human skeleton, a few portions of which 
only were missing. There was no doubt that this skeleton was 
modern, — that the burial had been made by the historic Indians, 
perhaps within the present century. A number of large stones 
which were originally set up upon their edges about the grave — 
one at the head, one at the foot, and several along the sides — had 
been thrown down by the plough, but had not been much removed 
from their original positions. 

This grave was on the edge of what seemed to be a mass of 
‘stones about eleven feet long and six feet wide; anda trench dug 
around the edge of this disclosed several other graves, some of them 
deeper than the first one discovered, and covered with stones. 

Want of space forbids a detailed description of the explorations 
of last summer. 
convinced that most of the graves are those of interlopers; that is, 
not of the Indians who built the mound, but of a later race, who 
probably were ignorant of their predecessors, and did not know 
that they were living on an old burial-ground. But the skeletons of 
two of the supposed mound-builders were found. A section made 
through the centre of one of the mounds disclosed the bones of 
several ‘intruders,’ one of which had been disturbed by a wood- 
chuck; but at a depth of six feet was found the skeleton of the man 
over whom the mound was raised as a monument. The bones 
were those of a large man, about six feet in height, and showed him 
to be a person of massive frame. The body lay upon its back, with 
the right arm extended at right angles, and the left arm at the side. 
The only object found near it was a mussel-shell that lay near the 
bones of the left leg. 

Beneath the skeleton was a layer of clay that had been placed 
there, and upon which a fire had been kept for a long time. Near 
the surface the clay had been burned almost as red as a brick, and 
it showed evidence of heat to a depth of several inches. On the 
top of the clay were the ashes from the fire, and perhaps others, 
several inches thick; and upon these the body had been laid, and 
the mound erected over it. 

In another instance, in the burial-place where the first skeleton 
was found, the body had been laid upon flat stones covered with a 
layer of ashes, not from a fire built upon the spot, but elsewhere, 
and which Professor Putnam suspects were produced from burn- 
ing corn. He has not examined them carefully enough to determine. 
There is no mound at this point. 

The explorations will be continued during the coming summer, 
and a further report was promised for the next meeting of the 
academy. 

A New Aerobioscope. 

A paper on ‘A New Method for the Biological Examination of 
Air, with a Description of an Aerobioscope,’ prepared by Professor 
W. T. Sedgwick of the Massachusetts Institute of Technology, de- 
scribing experiments and inventions made by himself and one of his 
students, Mr. G. R. Tucker, was one of the popular features of 
Wednesday’s session. Professor Sedgwick was introduced by Dr. 
J.S. Billings of the Army Medical Museum, who spoke briefly of the 
importance and difficulty, in cultivating bacteria from germs ob- 
tained from the air, of being certain that nothing was obtained 
except what is desired, and that what is wanted is secured. 

Professor Sedgwick gave a brief history of the discovery of the 
existence of germs in the air, and of the advancement of scientific 
knowledge on that subject to the present time. He spoke of the 
‘cultivation of germs, and described the different kinds of apparatus 
in use for obtaining these germs. He then showed how, bya series 
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of steps, he and Mr. Tucker have perfected an instrument for se- 
curing the germs, which he calls an ‘ aerobioscope,’ and which is 
superior to any of those devised by European biologists. Without 
attempting a full description of this apparatus, it is enough to say 
that it consists of a glass tube six inches long and two or two and © 
one-half inches in diameter. It is open at one end, and continued 
at the other at a greatly reduced size, not more than one-eighth of 
an inch in diameter. The tube is sterilized by heating, and four or 
five inches of sterilized granulated sugar is placed in the small part 
of the tube. Professor Sedgwick said that it had been denied that 
sugar could be sterilized, but he had accomplished it, raising the 
temperature as high as 120° C. without converting the sugar into 
caramel. Sterilized nutrient gelatine is then introduced into the 
tube, and forms a film upon the inner surface. A portion of the 
air the germs of which it is desired to examine is then drawn slow- 
ly through the tube from the larger end. The germs are arrested 
by the sugar; so that, when the ends of the tube are closed, they 
may be knocked down with the sugar into the larger part of the 
tube, and are developed on the gelatine. The sugar also becomes 
dissolved, and is a nutrient for the germs. 

Professor Sedgwick showed why sugar was a better medium for 
holding back the germs than sand, glass wool, or any of the other 
substances that have been used. He also described an apparatus 
he has invented for introducing the germ-laden air into the tubes 
and at the same time accurately measuring it, and also the method 
of preserving the sterility of the stoppers. He exhibited a number 
of tubes prepared for experiment, and others in which germs were 
growing in various stages of development. 


The Systematic Relation of Platypsyllus as determined 
by the Larva. 


Professor C. V. Riley, in his paper on the above subject, drew 
attention to the unique character of Platypsyllus castors, a para- 
site of the beaver,and gave an epitome of the literature on the sub- 
ject, showing how the insect had puzzled systematists, and had 
been placed by high authority among the Coleoptera and the Mal- 
lophaga, and made the type even of a new order. He showed the 
value, as at once settling the question of its true position, of a 
knowledge of the adolescent stages. He had had, since November, 
1886, some fourteen specimens of the larva obtained from a beaver 
near West Point, Neb., and had recently been led to study his ma- 
terial at the instance of Dr. George H. Horn of Philadelphia, who, 
at the last monthly meeting of the Entomological Society of Wash- 
ington, announced the discovery of the larva by one of his corre- 
spondents the present spring, and who has a description of the 
larva in type. Professor Riley indicated the undoubted coleopte- 
rological characteristics of the insect in the imago state, laying 
stress on the large scutellum and five-jointed tarsi, which at once 
remove it from the allophaga, none of which possess these char- 
acters. Healso showed that the larva fully corroborates its coleop- 
terological position, while its general structure, and particularly the 
trophi and anal cerci and pseudopod, confirm its clavicorn affini- 
ties. He showed that the atrophied mandibles in the imago really 
existed as described by LeConte, and that even in the larva they 
were feeble, and of doubtful service in mastication. He mentioned 
as confirmatory of these conclusions the finding by one of his agents, 
Mr. A. Koebele, of ZeA¢znzllus (the coleopterological nature of 
which no one has doubted, and the nearest ally to Platypsyllus), 
associated with the latter upon beaver-skins from Alaska; also the 
parasitism of Lef¢tzzus upon mice. He paid a high compliment to 
the judgment and accuracy of the late Dr. LeConte, whose work on 
the imago deserves the highest praise, and whose conclusions were 
thus vindicated. “ Platypsyllus, therefore,” he concluded, “is a good 


coleopteron, and in all the characters in which it so strongly ap- 


proaches the adlophaga it offers merely an illustration of modifi- 
cation due to food-habit and environment. In this particular it is, 
however, of very great interest as one of the most striking illustra- 
tions we have of variation in similar lines through the influence of 
purely external or dynamical conditions, and where genetic con- 
nection and heredity play no part whatever. It is at the same time 
interesting because of its synthetic characteristics, being evidently 
an ancient type, from which we get a good idea of the connection 
in the past of some of the present well-defined orders of insects.” 
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The Orbits of Aerolites. 


Professor H. A. Newton, in discussing the orbits of aerolites, pre- 
sented the results of the observation and study of a great number 
of meteors. Without following his line of argument, which was a 
very able one, his principal conclusion may be given, which is that 
the aerolites are moving in direct and not in retrograde orbits; 
that is, they move in the same general direction as the earth, and 
not in an opposite direction. The fact that the earth does not 
meet as many as it overtakes is one of his reasons for this conclu- 
sion. At the same time he admitted that there may be two rea- 
sons why fewer meteors met by the earth should be observed, be- 
sides their actual comparative number: first, they may move with 
such velocity that few reach the earth; and, second, they may fall 
when men are asleep or not abroad, that is, in the morning hours. 
The first of these points he did not discuss; but of the second he 
said, that of ninety-four observed aerolites that reached the earth, 
and whose zenith is known only at the instant they fall, more ap- 
peared in the afternoon than in the forenoon, seven-eighths of them 
in the daylight. Of the meteorites which we have in our cabinets, 
he said, and which have been seen to fall, by far the greater part 
have come from stones that were following the earth, and not 
moving in the opposite direction. 


Spectrum Photography and the Spectrum of Carbon. 


Professor H. A. Rowland of Johns Hopkins University presented 
two brief but very important papers on the spectrum. With new 
and greatly improved instruments invented and constructed at the 
university, he has succeeded in making a much more perfect map 
of the solar spectrum than his former one. The definition of the 
lines is far better than before, and in some cases single lines have 
been divided up. He also projected upon a screen, pictures of a 
number of the groups of lines in the spectrum of carbon, and an- 
nounced his discovery of the wider distribution of carbon in the sun 
than has previously been demonstrated. 


Vertebrate Fauna of the Puerco Series. 


In his paper on the above subject, Professor E. D. Cope gave the 
position of this formation as below the lowest eocene beds, and 
above the upper cretaceous, and so of doubtful reference to one or 
the other of these great systems. The beds of Puerco occur in 
New Mexico; and Professor Cope said that he had described one 
hundred and six species from them, of which twelve are reptiles, one 
a bird, and ninety-three are mammalia. Besides a species of snap- 
ping-tortoise (Chelydra crassa, Cope), the reptiles presented noth- 
ing remarkable excepting three species of aquatic saurians of the 
genus Champsosaurus, Cope, which have their nearest relations in 
the period next older (Laramie). The greatest interest attaches to 
the mammalia. The species all belong to extinct families and sub- 
orders, except four possible lemurs; and the predominant orders 
of the first immediately following in time are absent. Eleven of 
the species are probably monotromes, or of the same order as the 
Australian duck-bill; forty-nine are flesh-eaters ; and twenty-six are 
hoofed types. All the forms show themselves to be the ancestors 
of the later and modern mammals by indubitable characters of their 
structure. | 


AN ETHNOGRAPHICAL COLLECTION FROM ALASKA. 


THE American Museum of Natural History in New York has 
received a magnificent ethnographical collection from Alaska, col- 
lected by Lieutenant Emmon, which forms a valuable supplement 
to the Powell collection from British Columbia, in the same mu- 
seum. While the latter includes principally specimens of Haida 
and Tsimpshian origin, the new accession has been collected among 
the Tlingit, in whose territory Lieutenant Emmon spent more than 
five years. The new collection is now on exhibition in the museum, 
occupying about a fourth of the ethnological hall. 

It is arranged in several groups, the first comprising a collection 
of fishing implements and weapons. The implements resemble in 
style those of the Haida and other tribes of the North-west coast. 
Of particular interest is a throwing-stick from Sitka, carved in the 
style peculiar to the Tlingit and Haida. The implement itself, 
however, is undoubtedly an imitation of the Eskimo throwing-board. 
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The next group comprises a collection of weapons and armatures. 
We find among these, jackets made of heavy elk and sea-lion skins, 
which were impenetrable to the stone and copper weapons of an- 
cient times. The Russian buttons on one of these show that it 
was used comparatively recently. Besides these, there is a series of 
remarkable armatures made of round sticks tied firmly together, and 
of thin pieces of wood arranged in a similar way. While the body 
was thus protected, heavy masks and hats, carved so as to present 
the crest of the warrior, fairly covered the head. They consisted 
of two or three parts made of heavy wood; and we can easily im- 
agine how fierce a Tlingit warrior, incased in this armature, must 
have looked. The stone battle-axes, of which the collection con- 
tains quite a number, could hardly hurt men protected by this hat 
and coat. 

In the same case in which these armatures are on exhibition, we 
see a collection of whistles used in dances. These do not properly 
belong to the Tlingit, who do not use whistles at their festivals, but 
are imported from the Queen Charlotte Islands, the country of the 
Haida, who have a great variety of these instruments. There is. 
one flageolet in the collection, and several others are known which 
were collected among the Haida; but it is doubtful whether they 
are an original invention of these tribes, or an imitation of Euro- 
pean instruments. It is very remarkable that the Tlingit should 
hardly use any whistles during their dances, while all tribes of 
British Columbia use them to a great extent. This is one of the 
few facts that are known, tending to prove that the culture of 
North-west America has been derived from various sources. It is 
to be regretted that the Powell collection does not contain whistles 
from the Kwakiutl, which would serve as a valuable object of com- 
parison with those of the Haida, of which the museum possesses a 
great number. | 

Lieutenant Emmon has collected very valuable implements made 
of mountain-goat horn; but, what is more interesting, he shows us. 
how these beautiful spoons and ladles are manufactured. The ele- 
gant curvature of the handle is produced by means of a strong piece of 
wood with two oblique perforations, a larger and a smaller one. 
The lower portion of the horn is pushed through the wider perfora- 
tion, and the point turned back so that it can be pushed into the 
smaller hole. Thus it gets the curved shape required for the han- 
dle. The spoon itself is pressed between two pieces of wood, sim- 
ilar to a lemon-squeezer. By the side of the mountain-goat horn 
implements we observe beautifully carved paint-brushes, paint-pots. 
made of stone, paints, baskets, and other household goods. 

The most interesting part of the collection, however, is the large | 
number of masks and dancing-implements, the greater part of 
which have been taken from graves. There are also very valuable 
and interesting rattles. It is remarkable that the collection con- 
tains only a few rattles in the shape of ravens, and these not elab-- 
orately carved, while the Powell collection contains many beautiful 
specimens of this class. This fact shows that they were probably 
not originally a Tlingit, but a Haida or Tsimpshian design. Be- 
sides this, Lieutenant Emmon states that they are only used in 
dances and festivals that have no religious character. In all sha- 
manistic ceremonies other styles of rattles are used. Among the 
Tsimpshian, on the other hand, the raven rattle is the exclusive 
property of the Raven gens. Among the rattles of the Tlingit we 
observe many a beautiful carving, and it is worthy of remark that 
most of them represent certain myths or mythical beings. We ob- 
serve the fabulous grandmother of men, of whom the Haida also 
tell, the Yék (the genii of man), and the shaman tearing out the 
tongues of various animals in order to obtain the power of witch- 
craft. 

Above these rattles, neck-rings made of red-cedar bark are ex- 
hibited. It appears, from a study of the Emmon and Powell collec- 
tions, that these rings are not by any means so extensively used by 
the Haida and Tlingit as by the Kwakiutl, among whom they are 
closely connected with their religious ceremonies and dances. In- 
deed, it seems almost impossible to properly classify the neck-rings. 
of the Haida and Tlingit, which seem to be used almost exclu- 
sively as ornaments. Among the Kwakiutl, the spirits of the dead, 
the cannibal, and other mythical figures, are each represented by a 
peculiar kind of ring, which is highly prized by its owner. When 
these rings are worn, the faces of the dancers are painted in a cer~ 
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tain way, peculiar to each mythical figure, which may be suggestive 
of the origin of the use of masks on the coast. We notice a much 
decayed ring in Emmon’s collection, carefully woven by folding nar- 
row strips of cedar-bark. The Tlingit were unable to give any in- 
formation as to the use of this ring. It is in use among a certain 
gens of the Kwakiutl (Qanikila) near the north point of Vancouver 
Island. The ring is set with haliotis-shells, and adorned with 
ermine-skins, the ends being rolled up in helix-like figures. A 
head-ring made in a similar way belongs to the dress of the dancer. 
It is exclusively worn by the daughter of the chief of the gens 
Qanikila, and is highly valued. An enormous quantity of bark is 
required for its manufacture. Its occurrence in a Tlingit grave 
shows the extent of the trade all along the coast, even before the 
advent of the whites. 

In the same case a great number of crowns used by dancers is 
exhibited. They are madeof mountain-goat horns, of wood carved 
so as to imitate the shape of the horns, or of copper. They are 
also used by the neighboring tribes. Among the head-ornaments 
we observe a great number of strips made of bear-skin with two 
ears. The same kind of ornament is found in the Powell collection, 
collected among the Tsimpshian, who trim it with human hair dyed 
red and white. Of course, there are painted leather aprons, and 
beautiful blankets woven of mountain-goat wool, in great variety. 

The most important part of the collection are the masks, of which 
a great number are exhibited. They are especially valuable, as 
Lieutenant Emmon took great pains to ascertain the meaning of 
the masks, which thus become a rich source of information for the 
student of ethnology. A comparison of these masks with others 
collected on Vancouver Island and in Dean Inlet shows that the 
style of North-west American art, although uniform in general 
outlines, has its specific character in various localities. The imita- 
tion of animal forms is much closer here than in the southern re- 
gions, where the forms are more conventional, certain attributes. of 
the animal alone being added to human figures. Another and a 
very interesting peculiarity of these masks are the figures of ani- 
mals attached to the faces. The Eskimo tribes of southern Alaska 
carve their masks in the same fashion, numerous attachments be- 
longing to each. This is another proof of the influence of Indian 
art upon that of the Eskimo. The figures attached to the faces 
refer, as a rule, to certain myths ; and the same is true of the Eski- 
mo masks and their characteristic wings and figures. 

A few of the masks in the Emmon collection, although used by 
the Tlingit, are evidently of foreign origin. There is, for instance, 
a mask of the human-headed crane, one of the principal masks of 
the Tsimpshian; and another one with two faces, the outer being 
cut in the middle and opening on hinges. Such masks are also 
peculiar to southern tribes. 

A considerable number of masks show deep hollow eyes and 
sunken cheeks. They represent the heads of dead men. Among 
the other a certain class with thick lips and beards, and eyebrows 
made of otter-skin, are of interest. They represent the fabulous 
Kushtaka, the otter people, of which many tales and traditions are 
told. Another remarkable mask is that of the mosquito. This is 
of special interest, as the mosquito is among the southern tribes the 
genius of the cannibal, and as cannibalistic ceremonies are not 
known to be practised by the Tlingit. It may therefore be assumed 
that the myth referring to the mosquito is found in a somewhat 
altered form among the Tlingit. 

A great number of small idols, the Yek, or genii of the shamans, 
forms another group of the collection. They are used in incanta- 
tions. There is also a very remarkable pillow, —a curved piece of 
wood, nicely carved, which is placed under the shaman’s neck 
while he lies in a trance, and helps him to confer with the spirits. 

We will only mention the numerous charms, bone and stone or- 
naments, beautiful jades, slate, and other stone implements, many 
of which are beautifully finished. This remarkable collection is 
one of the most complete, systematic, and consequently valuable, 
brought from the North-west coast to the museums of our country, 
It is to be hoped, that, after the new wing of the museum shall have 
been completed, the Powell collection, which is at present stowed 
away, will be exhibited for comparison. Both collections may serve 


as a foundation for studies on the ethnology of southern Alaska and 


northern British Columbia. F. B. 
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MENTAL SCIENCE. 


The Mental Powers of Insects. 


ALONG with the introduction of scientific methods into psychol- 
ogy there was ushered in the comparative study of psychic phenom- 
ena. The interest was no longer exclusively concentrated upon 
human intellect, but the study of the minds of animals was shown 
able to contribute results of great value for many of the most im- 
portant generalizations of a scientific psychology. Moreover, it 
has become recognized that we must not read into the actions of 
animals motives and conceptions suggested by our own conduct 
under analogous conditions, but must interpret the results objec- 
tively, and decide from the results whether our notions of the 
plan of animal behavior is valid or not, and to what extent. 
Among the problems included in such a scheme, the power of the 
senses is of fundamental importance; for these are the avenues 
of connection between the organism and the environment. The 
difficulty here is to devise tests that will yield a definite result. 
In ourselves we can always have recourse to the analysis of con- 
sciousness. Some recent attempts to shed further light on the 
senses of insects will indicate the scope and difficulties of the 
problem. 

Forel, a Swiss naturalist and worthy follower of Huber, has 
added to his studies of ants by testing their sensory powers (/te- 
cuetl zoolog. suzsse, iv. No. 2, 1887; also Centralblatt fiir Physto- 
logte, No. 23). Among his observations are some tests of the 
sensibility to ultra-violet rays. Do ants see these rays, or do they 
feel them (presumably as heat-sensations) through the skin? He 
blinded some ants by coating their eyes with a varnish, and found 
the behavior of such ants to be hardly distinguishable from that 
of normal ones. They probably retained some light-sensibility, for 
they preferred to remain in the bright parts of the nest. These 
ants are now put into a box with a glass top. On this top is placed 
a piece of ‘ cobalt-glass,’ that transmits the ultra-violet rays of the 
spectrum, and next to it a frame with a glass bottom containing a 
solution of esculine that absorbs the ultra-violet rays. In addition, 
there is a dish of water over one portion of the top to weaken the 
heat-rays, and over another portion a sheet of cardboard to give 
shade. The position of these objects is varied, and from the con- 
gregation of ants under one or other of them he draws the follow- 
ing conclusions: (1) the ants see light, and especially ultra-violet, 
as Lubbock had shown; (2) they perceive it chiefly with their eves, 
for when the eyes are varnished they are indifferent to the ultra- 
violet, and re-act only to a bright sunlight; (3) the dermal sensa- 
tions are not as important as had been believed. 

Another interesting point concerns the power of ants to recog- 
nize one another after long separation. In one species (Campfono- 
tus ligniperdus) the return of a number of its fellows to a nest 
after forty-one days’ absence was followed by a fierce struggle, in 
which several of the new arrivals perished. After a few days, 
however, there was peace between them. It is to be noted that 
the blinded ants also took part in the attack. A second party was 
returned after eight days, and at once recognized and received as 
friends. But this is variable in the different species ; cases being 
on record in which recognition took place after a year’s absence, 
and again where the ants in the pupa stage, removed for only four 
days, were attacked. 

The use of the antennez Forel believes to be mainly as organs of 
smell. If the antennz be cut off or coated with paraffine, the ants 
are incapable of pursuing their ordinary routine of life; while 
wasps, whose heads, including the eyes and pharynx, were re- 
moved, but with the antennz intact, sought and found honey, and 
even tried, though in vain, to eat it. In insects using their eyes in 
the main, the antennez are rudimentary, and such insects are inac- 
tive at night. Ants, too, have a sense of taste, preferring some 
substances to others, but are not able to distinguish poisonous sub- 
stances. The effect of poisons varies in different insects. Arsenic 
kills gnats, while hundreds of Myrmzca scabrinodzs eat it without 
ill results, Strychnine does not produce cramps in ants, and they 
die of it slowly, while slight doses of morphine bring on severe 
convulsions. The sense of hearing, excluding the sense of jar, is 
very rudimentary, if it exists at all; while touch is highly developed, 
ants re-acting to the slightest contact. The same is true of their 
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temperature-sense, as the changing of the position of the larva at 
different times of day indicates. Insects must be very insensitive 
to pain, or a spider would hardly eat up its own leg just after it had 
been cut off, as Forel observed. Ants are thus well supplied with 
senses, and, though their actions are largely instinctive, some con- 
trol over the co-ordination of these instincts undoubtedly exists. 

Another worker in the same field, Dr. H. C. McCook (Proceed- 
engs of the Philadelphia Academy of Sctences, part iii, 1887), con- 
tributes a note on the sense of direction in ants. The species is 
the formca rufa of Great Britain, and the observation was made 
in Scotland. These ants build mounds as much as three feet high 
and from six to seven feet in diameter at the base. From such a 
mound, roads are seen to radiate. These roads are stained dark, 
probably by the action of the formic acid which the ants secrete; 
and the leaves and grass over which the road passes are worn 
smooth by the constant action of innumerable legs. From one such 
mound three roads radiated, and were traced to their termini, — 
three oak-trees, on the branches of which were Afhzdes, the ‘ milk- 
cows’ of the ants. 
The first was twenty-one paces (about sixty-five feet) long, and 
was almost perfectly straight from the nest to the tree. The sec- 
ond was twenty-three paces (seventy feet) long, and varied less 
than three inches from a straight line if measured from the nest toa 
point within two feet of the tree, where an originally straight path 
had been abandoned for a détour. The third road was thirty-four 
paces long; for six paces it ran straight, then encountered an old 
stump that caused a deflection, but then went directly to the tree, 
across a foot-path, and, as it was, the deviation was not more than 
three feet from a straight line. The straightness of these roads 
cannot be attributed to chance; and the fact that ants can see only 
a little way off (and especially in this mass of bracken and other 
plants) opens up a real problem as to the nature of a sense of 
direction in ants. Dr. McCook adds the mention of the remarkable 
feat of a Texas ant making an almost perfectly straight path 669 
feet long, 448 feet of which ran under ground at an average depth 
of 18 inches. 


THE FUNCTION OF THE CEREBRUM IN THE DoG.—In his 
last contribution to the physiology of the brain, the eminent physi- 
ologist at Strassburg, Professor Goltz (Pfliger’s Archiv, 1888), 
gives an account of a dog from which one entire cerebral hemi- 
sphere had been removed. Here there was not, as some physiolo- 
gists would expect, a paralysis and an anesthesia on the side op- 
posite the injured organ; but the action of the dog was quite 
normal, only that he preferred the side controlled by the intact 
hemisphere. This goes to show that in the dog one hemisphere 
can toa large extent perform the functions for the entire body. 
As a converse proof, if symmetrical regions are removed from both 
halves of the brain, the result is a much more serious one. An 
animal lacking both its frontal lobes had its intelligence much 
diminished, was restless, constantly moving, could not feed itself, 
could not hold a bone, and was a decidedly abnormal dog. A dog 
with both its occipital lobes gone shows marked sensory defects, 
but behaves much more normally than the former dog, thus indi- 
cating that the part removed is of vital importance. 


A SUGGESTION FOR THE ‘ TELEPATHIC’ THEORY. — Professor 
Josiah Royce has an apt word to say in regard to the cases of 
coincidence of a critical experience with a strong impression of 
danger on the part of a distant friend, which some regard as evi- 
dence of ‘telepathy’ (J/zzd, April, 1888). He offers as a solution 
of the many cases in which the evidence rests entirely on the word 
of a reliable witness, that the memory is the subject of a hitherto 
undescribed hallucination: it is an “‘ instantaneous hallucination of 
memory, consisting in the fancy, at the very moment of some excit- 
ing experience, that one has expected it before its coming.” As A 
learns of the death of B, if suddenly and vividly occurs to him that 
he expected B’s death, and had a distinct presentiment of it. The 
belief might come with irresistible force, and acquire strength by 
reflection. One such hallucination of memory is well known: ‘the 
feeling that an experience has been here before. Here we easily 
recognize the illusion, because we know that we do not live our 
lives twice; but in the other case no such corrective is at hand. 
If such illusions occur, marked instances of them should be found 
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The directness of these roads was remarkable. 
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among the insane. Two cases are cited, the one of a young girl 
whose lover (so she says whenever any thing happens) predicted 
every thing to her, — her removal to another asylum, a change of 
physicians, and so on. The other case is that of a young man who 
believes that all the events of asylum-life have been told to himina 
previous conversation. The news of the day is similarly antici- 
pated. An interesting point in this case is, that the patient tells 
that when these (imaginary) conversations occur he pays little at- 
tention to them, but when the real occurrence takes place he vividly 
remembers the former conversation. His memory for real events 
remains quite good. Now that attention has been called to the 
possibility of such illusions, normal instances of them should be 
forthcoming. 


ELECTRICAL SCIENCE, 


Cost of Electrical Distribution by Transformers and Secondary 
Batteries. 


THE attention of electricians, both in this country and in Eng- 
land, has been lately called to the relative values of continuous~ 
current and alternating-current distribution. In the discussion be- 
fore the English Society of Telegraph Engineers and Electricians, 
the majority of the speakers seemed to incline toward the alternat- 
ing system, apparently relying to some extent on rose-colored re- 
ports of the successful working of plants on this side of the water. 
There were several members, however, who spoke strongly in favor 
of the continuous-current system; and one of them, Mr. Crompton, 
has published figures of the comparative cost of installing ten 
thousand 16-candle power lamps, burning simultaneously, using in 
the first case the continuous-current system with storage-batteries ; 
in the second, alternating-current transformers. 


WITH SECONDARY BATTERIES. 
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WITH ALTERNATING-CURRENT TRANSFORMERS. 
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Transformers, assuming one large one for two houses, 309 at 425 
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These estimates may be taken for what they are worth: they 
probably give an approximate idea of the cost of different items. 
The storage system of Mr. Crompton, however, is not a complete 
storage system, such as will be used if secondary batteries become. 
much more economical than at present. The cells are not located 
at some distance from the station, and charged by currents of high 
electro-motive force: they are placed zz the station, and are only 
charged for a portion of the twenty-four hours, the plant remaining 
idle during the remainder of the day. For short distances, such as 
Mr. Crompton contemplates, this is possibly the best arrangement. 


It would have been interesting if the running expenses of the two 


systems had been compared, but the necessary data are hardly, at 
the present time, available. 


ADVANTAGES OF ELECTRICITY FOR RAILROAD-WORK. — The 
rapid advances of the application of electricity to street-car trac- 
tion brings up the question whether we cannot in the near future 
look to the displacement of the steam-locomotive by the electric 
motor. The conditions of street-car and railroad work are differ- 
ent: in the first, electricity is called upon to displace horses, an 
extremely costly motive power; in the second, it must displace 
steam. That it can economically replace horses has been shown 
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by a number of electric tramways at present in operation. The 
only question is, will considerations of safety and esthetics allow 
the current to be economically conveyed to thecars? For instance: 
in the Sprague Electric Railway in Richmond, using an overhead 
conductor, it is costing for power about $1.70 per day per car, the 
cars averaging over eighty miles. 
When the full complement is running, the cost will be reduced, 
probably to about $1.50 per car per day. This cost is to be com- 
pared with the $5 or $6 that must be allowed per car per day for 
horses, at an average of, say, 60 miles per car per day. 
overhead system could be used, then, in all of our cities, there 
would be no doubt as to the results as far as street-car traction 
goes. When it comes.to ordinary railroad-work, the state of af- 
fairs is very different. The question is, shall we substitute for 
steam, used directly, a power which is in the first place derived 
from steam, and which suffers the losses due to at least two trans- 
_ formations before it is utilized in driving the train? As far as mere 
economy of power-production goes, the question is easily answered : 
the efficiency of a stationary steam-plant is greater than that of a 
locomotive-engine; and the cost of a horse-power delivered to the 
driving-axles of the train by the electric motor would not be more 
for coal, attendance, and depreciation, than the same power from 
the locomotive, even after allowing for all the losses in the differ- 
ent transformations. The advantages of the electric motor are 
these: the driving-machinery is the simplest that it is possible to 
conceive of; the armature of the motor would be fitted directly on 
the car-axle, while the field-magnets would rest on the truck. Each 
axle would have its motor, and in a train every second or third car 
would be a motor-car. One advantage of this has been pointed 
out, first, probably, by Prof. George Forbes. Taking a six-car 
train, we would have the traction, not of four wheels, but of six- 
teen, Supposing two motor-cars. 
speed that safety will allow, to start quickly, and to take at high 
speeds, grades that at present are inadmissible. In fact, we can 
dispense with a great deal of the grading that makes the construc- 


tion of railroad-lines so costly. Again: on the down grades we > 


can make our motors into dynamos feeding current into the line, 
—a plan due, I think, to Mr. Sprague, — instead of wasting energy 
by braking the wheels; and we can in the same way brake the 
cars when stopping. The advantages, then, are great simplicity, 
increased traction, allowing an increase of speed and a decrease in 
the cost of constructing the road, recovery of energy on down 
grades and in stopping. As compared with city electric tramways, 
such as are now in use, railroads would have the advantages of 
simplicity, in not requiring any gearing between the motor and car- 
axle, and in allowing any economical means of conducting the 
‘current to the car, and the employment of high electro-motive 
forces. There is one great disadvantage, however, that the future 
may remove, but which at present is serious. A station supplying 
any portion of the line will have to have a capacity equal to the 
maximum work that will be required of it at any time, while the 
mean work might be very much less than this. As the maximum 
may differ from the average work five or six times, we would have 
to equip stations of five or six times the present capacity of the 
locomotives, at a cost that would throw the balance in favor of the 
present system, unless there happened to be very considerable 
‘sources of natural power along the line. The remedy for this —a 
remedy which cannot be at present applied — is in equipping the 
‘stations with storage-batteries ; charging them when the required 
power is below the average, drawing from them when it is above. 
We may say, then, that, with long-distance direct lighting and 
‘electric tramways, electric railways wait the development of a more 
perfect storage-battery to be successful. 


ELECTRIC PHENOMENA PROVOKED BY RADIATION. — Very — 


lately considerable attention has been attracted to the effect of light 
on the phenomena of electrical discharge, the light generally in- 
‘creasing the effects, allowing discharge where it would not other- 
wise occur. Inthe P&zlosophical Magazine for April, Professor 
Righi gives a preliminary account of some interesting experiments 
he is trying in the same field. Two metals, one in the form of a 
‘disk, the other a net, are placed opposite one another. One of the 
metals, A, is connected with one pair of quadrants of an electrom- 
eter; the other metal is connected with the other pair and the 
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ing experiments as sustaining this view. 


This will enable us to make any 
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earth ; and the needle is charged. If A is illuminated, a deflection 
is obtained which reaches a maximum in a time which is shorter 
the nearer the irradiating source and the larger the surface of the 
metals. The sun’s light does not produce this effect in a marked 
way: the magnesium light is more active; the voltaic arc gives the 
best results. It is probable that the ultra-violet rays are the most 
active. Four of these ‘photo-electrical cells’ are connected in 
series, and give the same results as ordinary cells in series on open 
circuit. 


so nn en ner neti 


HEALTH MATTERS. 


Portagiousness of Consumption. 


IN a recent paper presented to the Medical Press Association of 
St. Louis, Dr. William Porter discusses the ‘ portagiousness of 
phthisis.. He prefers the word ‘portagious,’ because it conveys 
a more exact idea of the manner of transmission of phthisis than 
either ‘ contagious’ or ‘infectious.’ . In his paper the term ‘ phthisis ’ 
is used to denote that class of disease to which belongs the large 
majority of cases of slowly progressive pulmonary inflammations ; 
i.e., chronic tubercular phthisis. 

Dr. Porter propounds the following question : ‘ Have we reason- 
able evidence that the products of, or emanations from, a phthisical 
subject may be carried to, received by, and cause like disease in, 
one previously free from phthisis ?’ The answer to this question he 
thinks must be answered in the affirmative, and quotes the follow- 
In experiments made by 
Tappeiner in 1883, tuberculous sputa being inhaled by eighteen 
healthy animals, tubercles in both lungs, and pleura, were after- — 
wards found in seventeen. That record of Koch’s work found in 
the second volume of the ‘Imperial Health Reports,’ shows, that, 
after the inhalation of material from phthisical cavities, the rabbits 
and guinea-pigs under observation had, within twenty-eight days, 
tubercles throughout the lungs of all, and in the liver and spleen’ 
of some. The carefully conducted investigations of Cadeac and 
Mullet, recently published, show, that while no positive result was 
obtained from compelling rabbits and guinea-pigs to inspire air ex- 
haled by phthisical patients, yet when air was used collected from 
near the beds of hospital inmates, the air presumably carrying par- 
ticles of sputa, two out of twelve guinea-pigs acquired tubercle. 

The writer refers to some experiments which he made, to deter- 
mine this point. ‘‘ Three healthy guinea-pigs were selected. One 
was inoculated with phthisical sputa, and placed in a small box 
with one of the others. The third was confined in a box in an ad- 
joining room. They were cared for alike, and had similar food. 
In four weeks the first one died, and the examination showed tuber- 
cle in the lungs, and a large cheesy gland near the point of inocu- 
lation. Three weeks after, the second animal sickened and was 
killed. I found small granulations scattered through both lungs, 


at some points aggregated; and inthe right lung were two nodules, 


having a soft cheesy centre. The third guinea-pig, examined three 
months later, had no evidence of tubercle or other disease.” 

The only experiment upon a human subject was made by Drs. 
Demet, Pararky, and Zallories, of Syra, in Greece, who inoculated, 
with sputa from a phthisical patient, a man whose history afforded 
no suspicion of tubercle, and whose lungs were healthy, but who 
had gangrene due to femoral embolism, and who would not permit 
amputation. In three weeks, auscultation revealed evidences of 
disease at the right apex. Thirty-eight days after the inoculation, 
the man died from gangrene, when it was found that the upper 
right lobe had seventeen small tubercles and two granulations in 
the apex of the left lung. 

In an inquiry into the transmissibility of phthisis, made by the 
Collective Investigation Committee in London, two hundred and 
sixty-one answers were received from physicians in family practice, 
affirming the proposition that phthisis may be communicated from 
the sick to the well; and evidence was given in proof of the state- 
ment. One hundred and ninety-two observers recorded cases 
where both husband and wife became phthisical, in one hundred 
and thirty cases there being no phthisis in the family of the one to 
whom the disease was thought to have been transmitted. | 

Some of these cases were very interesting. Dr. Spriggs of Great 
Bedford instanced the case of Miss R., aged 48, a dressmaker, who, 
living in rather a lonely cottage at C., Bedfordshire, had three ap- 
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prentices, young girls from seventeen to nineteen years of age, not 
related, from three adjoining villages, who took it in turn to remain 
in the house and sleep with her, each one week at atime. During 
their apprenticeship, Miss R. was taken with phthisis, of which she 
died. In less than two years afterwards, all three apprentices died 
of phthisis, although in the family-history of each no trace of 
phthisis existed ; and the parents, brothers, and sisters of two are 
alive and well at this time. 

Another interesting case was related by Mr. G. F. Blake of 
Mosely, Birmingham, in which a perfectly healthy child, with a 
family-history free from all trace of tubercle, was reported as be- 
coming infected by a phthisical nurse, and having died with profuse 
hemoptysis, after the disease had run a rapid course. 


Dr. Porter gives the following facts which have come under his 


own observation. He says, ‘In more than three hundred cases of 
phthisis, I have kept a record of the family-history, and find that 
fifty-one per cent of this number were of families in which some 
other case had occurred. The inquiry extended no farther than to 
first-cousins. Heretofore this would be accepted as evidence in 
favor of the heredity of phthisis, but I now believe that in many of 
these cases the disease was acquired by the carrying of the products 
of disease to a subject whose physical condition favored its recep- 
tion and development. 
ily was no trace of phthisis. Before her marriage, and for several 
years after, she was the ideal of a healthy woman. Two children 
were born. Her husband, a well-known city official, had phthisis. 
Her attendance upon him was constant, and for some months be- 
fore his death she and the younger child were with him night and 
day. When called to attend him, I found that he had been substi- 
tuting for the ordinary cuspidore a newspaper spread upon the 
floor at his bedside, and this would be loaded with sputa each 
morning. The case was rapid. The husband died, and within 
eighteen months Mrs. L. and the younger child also died from 
phthisis ; while the elder daughter, who was comparatively little in 
the sick-room, still lives, and is well and strong. 
of other instances almost as instructive, but this will suffice.” 

The author thinks that the disease may be conveyed in two prin- 
cipal ways, — first, by air carrying particles of disease into the respi- 
ratory tract ; second, by food from infected sources, through the 
alimentarytract. In reference to these propositions, he says, ‘ The 
first of these propositions is, I think, proven. Not only are the 
experiments and records here given powerful affirmations, but there 
is'in the profession a steadily increasing belief in its truth which 
would require much more negative testimony than has yet been 
offered. I would not be misunderstood. I do not think that as 
yet we can sustain the statement that phthisis is contagious, — ac- 
quired by mere contact ; or infectious, if the term be limited to im- 
ply a hidden subtile miasm communicating the disease : but I do 
hold that particles of matter from the site of disease in a phthisical 
patient may be carried, planted in suitable soil, and incite phthisis. 
I cannot think that all are liable to so acquire the disease. I would 
go further, and say that probably only those may so contract phthisis 
who have lowered their vitality through previous sickness or long 
watching in the sick-room, or those who have local congestion or 
inflammation in the respiratory tract. The fixation of a minute par- 
ticle of dried sputum from a phthisical cavity, upon a point of irri- 
tation in the respiratory tract of a non-phthisical patient, may con- 
stitute an effective inoculation.” 

In reference to the second proposition, that phthisis may be 
caused by eating the flesh of tuberculous animals, or drinking 
the milk of tuberculous cows, he thinks this is to be received with 
the same limitations as the first; i.e, that there are conditions 
which favor the development already existing in the individual. He 
offers the following suggestions for the prevention of the extension 
of the disease: there should be frequent change of the atmos- 
phere in the sick-room, complete disinfection of all clothing or ves- 


sels holding expectorated material; and the close confinement of - 


any relative of, or attendant upon, a phthisical patient should be 
forbidden. He believes the day is at hand when the physician will 


recognize that it is as much his duty to examine the food that his. 


patient eats, or the milk that is ordered for the sick child, as it is 
his province to see that the drugs he prescribes are pure and well 
compounded. 


SCIENCE. 


I recall the case of Mrs. L., in whose fam-_ 


I have the notes 
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BOOK ~ REVIEWS. 


Lhe Nervous System and the Mind. By CHARLES MERCIER, 
M.B. London and New York, Macmillan. 8%. 


THE announcement of the publication of this work raised great. 
expectations, not alone because, in the interesting development 
through which the problem of the relations of body and mind is 
now passing, every promising contribution is certain to arouse great 
interest, but especially because any systematic treatise written some- 
what from the psychological point of view is a great desideratum. 
The contents of such a work would be suggested by its function, 
which should be to serve as a propzedeutic for the study of psychol- 
ogy, as well as to make clear to the general reader the position of 
modern science on this all-important question. Dr. Mercier’s book 
does not fill this gap, nor was it intended to doso. His object is a 
simpler and a narrower one. Realizing the aversion of students of 
insanity to studies of the normal manifestations of mind, he is de- 
sirous of preparing for their special use a work that shall show how 
unscientific it is to attempt to restore a disordered mind to its nor- 
mal functioning, without a precise and systematic knowledge of 
what those normal functions are. The object is certainly a most 
worthy one, and the more so because Dr. Mercier makes no secret 
of advocating the study of the philosophical aspects of mind on the 
part of medical students ; not that he has any intentions of deluging 
them with metaphysics, but simply to impress them with the inti- 
mate relation of the problems with one aspect of which their 
specialty is concerned to the broad culture problems of humanity. 

When we pass from the design to the execution, the work begins. 
to be a disappointment. ‘To enable the prospective reader of the 
work to judge of the validity of this verdict, a brief sketch of the 
contents of the book may be of service. The work contains three 
parts ; the first treating of the physical and physiological functions. 
of the nervous system, the second of its psychological functions, 
and the third of mind. Before starting upon the consideration of 
nervous function, we are gravely warned to bear well in mind the 
supreme and absolute distinction between mental and physical 
phenomena: the two are utterly heterogeneous, disparate, incom- 
mensurable ; and all that we know is the parallelism that exists 
between them. With this distinction and this concomitance well 
impressed, the author is sanguine enough to believe that “the 
student will enter on the study of psychology with half his difficul- 
ties already surmounted.” Under the head of the physical func- 
tions of nervous tissue, the cells and fibres are represented as mole- 
cules acted upon by a force, and the attempt is made, by the aid of 
more or less ingenious analogies, to demonstrate the possibility of 
the nervous system as we know it acting as the special agent of 
psychological functions. The most interesting and valuable por- 
tion of the book is undoubtedly that on the physiological functions. 
of the nervous system; and much of this value is derived from the 
incorporation of Dr. Hughlings-Jackson’s views on the interpreta- 
tion of movements in terms of nervous discharges. The important. 
distinction between ‘central’ and ‘peripheral’ movements is ad- 
mirably described. On entering the psychological portion of the 
work, we feel at once the atmosphere that surrounds disciples of Mr. 
Herbert Spencer. As long as the general line of thought due 
to Mr. Spencer is applied to the evolution of conduct, or the ever-- 
improving and more and more elaborate adaptation of organism to: 
environment, the result is in more than one sense successful; but 
in the chapters on ‘ The Constitution of Mind,’ on ‘Thought,’ on 
‘Feeling,’ and in the three chapters on ‘ Classification of the Feel-. 
ings,’ the interest becomes a very formal and theoretical one, and 
amounts to little more than a digest of Spencer somewhat modified: 
and elaborated. It will thus be seen that Dr. Mercier presumes a. 
knowledge of the anatomy and physiology of the nervous system 
on the part of his readers, and wants to interest them in one par- 
ticular aspect of their interpretation. This certainly does not ap- 
peal to the student of insanity. Not only does Dr. Mercier neglect. 
to consider how very much of what he regards as most important. 
is liable to be entirely modified by future research; but there is a 
vast and ever-increasing material from which it is being attempted 


by strictly scientific methods to build up a science of psychology 


that shall immediately appeal, by its intrinsic importance, to stu- 
dents of psychiatry, and of this development Dr. Mercier takes no 
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account. This does not detract from the value of the work as a 
presentation of the ‘dynamics of the human organism,’ but it cer- 
tainly does seriously lower its value to the student of mental dis- 
ease or of psychology in general. 

The great desideratum of a work on the relations of body and 
mind that shall do justice to all the various lines of advance along 
which research is progressing, and shall succeed in unifying the 
presentation thus given with perhaps a proper historic setting, re- 
mains for the work of another hand. Whether or not the time is 
ripe for such a contribution is certainly an open question. 


Bettrége sur Geophystk. Abhandlungen aus dem geograpischen 
Seminar der Universitat Strassburg. Ed. by Prof. G. Ger- 
land. Vol.I. Stuttgart, Schweizerbart. 8°. 


THE present volume is of great interest, even setting aside the 
scientific value of the papers contained in it. It illustrates the 
method of geography-teaching at German universities better than 
any elaborate description could do. As indicated in the title, it 
contains the results of researches of members of the geographical 
Seminar. The object of these institutions, which exist at every 
German university, is to teach students the methods of original in- 
vestigation. The volume under review shows that this method 
leads to very valuable results. 
land gives his views on the aim and scope of geography. He is 
one of the few geographers who would exclude altogether what has 
been called ‘anthropogeography ’ fromthe field of geographical re- 
searches. We believe that the author, one of Germany's most em- 
inent ethnologists, was led to this conclusion by his intimate knowl- 
edge of the methods of ethnology. Recognizing that the latter are 
anthropologic, psychologic, or linguistic, he has no contidence in 
the generalizing speculations on the influence of the character of a 
country upon its inhabitants. On the other hand, he does not con- 
sider the methods of geology, so far as they are founded on paleon- 
tology, as the proper field of geographical studies, and confines the 
latter to the study of the problems of geophysics ; i.e., the study of 
the physical and chemical forces as acting upon the earth. The 
essays contained in this volume treat exclusively this class of prob- 
lems. Dr. H. Blink contributes an elaborate paper on the winds 
and currents of the region of the Lesser Sunda Islands, which he 
tries to explain according to Z6ppritz’s theory of currents and by 
considering the tides of this region. The influence of accumula- 
tions of polar ice during the glacial period is ably discussed by 
Dr. H. Hergesell. Heshows that the changes in the levels of the 
sea are far too great to be explained by the attraction of polar ice 
and by the decrease of the amount of ocean-water, caused by their 
formation. The same author shows that it is extremely improba- 
ble that a river could reverse its course by the attractive action of 
the ice of the glacial period. The concluding paper of the volume 
is a discussion and compilation on submarine earthquakes and vol- 
canic eruptions, by Dr. E. Rudolph, which is accompanied by very 
interesting maps. The author’s discussion of the theory of the 
earthquake-waves is of great importance. These brief remarks 
show both that the volume contains papers of great importance, 
and the high standard of the work done in the seminary of the Uni- 
versity of Strassburg. It may be expected that the subsequent 
volumes will be of equal interest and importance. 


The Geological Hestory of Plants. 
New York, Appleton. 12%. 


By SIR J. WILLIAM DAWSON. 


THE student of plant-history will find in this volume a compact 
statement of much of our present knowledge of paleobotany, — a 
department of science in which the author has for many years oc- 
cupied a distinguished position as an original investigator. A work 
of the kind here presented has long been needed, and cannot but 
meet with much favor from those who have earnestly and often 
vainly attempted to unite the fragmentary chapters that are found 
scattered throughout geological treatises and disconnected reports 
of learned societies. The individual chapters of the book before us 
not only treat of the geological succession of plant-forms through- 
out the various geological periods, but enter into a discussion of 
the structure of the more prominent types of fossil plants, geo- 
graphical distribution, the conditions attending appearance and ex- 
tinction, climatic changes, and the evolution of specific types. 
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The consideration of the theoretical questions constitutes the 
weakest portion of the work, and probably many will agree that. 
the omission of much that it contains would have proved an advan- 
tage rather than otherwise. Professor Dawson apparently is still 
an anti-evolutionist, as the following quotation (p. 268), unfortu- 
nately of that character which bespeaks determined opposition to 
an idea, seems to show: ‘I can conceive nothing more unreason- 
able than the statement sometimes made, that it is illogical or even 
absurd to suppose that highly organized beings could have been 
produced except by derivation from previously existing organisms. 
This is begging the whole question at issue, depriving science of a 
noble department of inquiry,” etc. And further, on p. 271, we find 
clearly stated his adherence in belief to ‘ something not unlike the 
old and familiar idea of creation.” 

Sir William finds much difficulty in explaining non-variation 
through time on any evolutionary hypothesis of slow modification, 
and, as one of his fozuts de réststance, refers to the oft-quoted 
identity existing between the plants of the Egyptian tombs and 
species now living, —a point which has also been forcibly insisted 
upon by Mr. Carruthers, president of the Linnzean Society; but 
why we should have expected to find a change in such a compara- 
tively brief period is not stated. 

Whatever position the author himself may hold in the matter of 
evolution, it appears more than likely that the intelligent student of 
his work will agree with a recent critic that ‘‘ the evolution of species. 
from species is apparent in every page of Sir J. W. Dawson’s work.” 


Vankee Girls tn Zulu Land. By LOUISE VESCELIUS-SHELDON. 
New York, Worthington. 12°. $2.25. 


THE author tells the experiences of three American ladies travel-- 
ling in South Africa in so charming a style and good humor, and 
with such vividness, that it is very pleasant and instructive to fol- 
low her on her adventurous expeditions through the Cape Colony 
and the Dutch republics. While her description of Cape Town, of 
its European, Malayan, and African inhabitants, attracts us, the 
book becomes even more interesting when she describes her jour- 
ney by stage-coach from Beaufort to the diamond-mines of Kim- 
berley, and the social life at this place. From Kimberley they vis-- 
ited Potchefstrom and Pretoria in Transvaal, which was at the time 
of their visit occupied by the English. The author describes the 
prevailing discontent, and is full of praise of the beauties of the 
Transvaal. She is equally enchanted by the inhabitants and climate: 
of the Orange Free State. From here the enterprising ladies made 
along journey by ox-wagon; and the character of the land, the 
violent thunder-storms and sudden floods, are so graphically de- 
scribed, that the reader will feel well repaid. The attractiveness of 
the book is principally founded on the simplicity of the manner in 
which the author’s experiences are told. Although it is not filled 
with statistics and treatises on the forms of government, it creates, 
by the truthfulness of the descriptions, a vivid and instructive pic- 
ture of the forms of life and state of affairs in South Africa. 


Irish Wonders. By D. R. MCANALLY, Jun. Boston, Houghton,. 
Mifflin, & Co., 1888. 8°. $2. 


THE author, who paid a lengthy visit to Ireland, in course of 
which he traversed the island from end to end, has collected a con-- 
siderable amount of Irish folk-lore, which he presents in this vol- 
ume. Most of the tales are attached to certain places which the 
author visited, and, according to his statement, they are told in the 
same form in which the Irish story-teller told them: “Go where 
you will in Ireland, the story-teller is there, and on slight provoca-. 
tion will repeat his narrative ; amplifying, explaining, embellishing,. 
till from a single fact a connected history is evolved, giving motives, 
particulars, action, and result, the whole surrounded by a rosy 
wealth of rustic imagery and told with dramatic force an actor 
might envy.” The story-tellers who told Mr. McAnally these le- 
gends mixed a good deal of politics with their tales, abusing the 
English landlord, and pleading for home rule. The author inserts. 
the tunes and texts of a number of songs in his book, which are of 
considerable interest, the fairy dance on p. 26 being of particular 
value. The piano accompaniment of the song on p. 164 can 
hardly be approved. The book contains a number of legends re- 
ferring to Satan and the saints, others on the pooka, fairies, and 
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the banshee. It is of some interest to see how a good matter-of- 
‘fact fisherman has deprived the legend of ‘ Gray Man’s Isle’ of all that 
is wonderful. The book is of considerable importance as showing the 
remarkable transformation which legends undergo under the in- 
fluence of modern ideas, 


A Manual of German Prefixes and Suffixes. 
WELL. New York, Holt. 16°. 


THE present collection of German prefixes is designed as a prac- 
tical aid to students of German, and meets this purpose very well. 
it gives to the student a clearer sense of the meaning of many 
German words than even the best dictionaries can do. The man- 
ual is founded principally on Sanders’s and Grimm’s dictionaries of 
the German language. The meaning of each prefix and suffix is 
defined very clearly ; and the slight variations of sense conveyed by 
suffixes — as -mdss¢g and -gemdss, or -lezw and -chen — are shown 
by well-selected examples. As the book is designed for practical 
purposes, no attempt has been made to give the etymology of the 
prefixes and suffixes. The manual will be of great value to stu- 
dents of German. 


By J.S. BLACK-~ 


Principles and Practice of Moralety. 
ROBINSON. 


By EZEKIEL GILMAN 
Boston, Silver, Rogers, & Co. 12°. $1.50. 
THIS work by the president of Brown University consists of the 
‘lectures which he has given in past years to his classes in ethics, 
and, as a text-book on the science, it has some decided merits. 
The style is good, to begin with, being clear and direct, and free 
from ostentation. The author is good-tempered also; and though 
he sometimes criticises other thinkers, and expresses his dissent 
from them in decided terms, he treats them all with eminent fair- 
ness. The book opens with a preliminary discussion’ of the object 
and scope of ethics; then follow a series of chapters on conscience, 
‘moral law, the will, the ultimate ground of obligation, and other 
topics in the theory of morals; and a brief account of the leading 
duties of man closes the volume. The chapter on the ultimate 
ground of obligation is, of course, the most important of all; and 
we are obliged to say that we do not find it satisfactory. Dr. 
Robinson examines the various theories that have been propounded 
by other writers, including the intuitional, the utilitarian, and others, 
all of which he rejects for one reason or another, and then gives it 
as his own view that the ultimate ground of moral obligation is to 
be found in the nature of God as a perfectly righteous being. But, 
surely, if we have no ground of obligation in our own souls, if such 
‘ground exists only in the nature of God, we can have no means of 
knowing that God is righteous. If the ground of right and duty is 
in God’s nature alone, then when we say that God is righteous, we 
can Only mean that he always acts according to his own nature; 
which might with equal truth be predicated of every thing else in 
tthe universe. We do not think that Dr. Robinson has contributed 
any thing to the solution of the fundamental ethical problem; and 
there are other points in his work to which objections might easily 
be raised. Yet it contains much that is suggestive; and it will 
‘doubtless*be useful to students and also for popular reading. 


A Lestory of Poltttcal Lconomy. By JOHN KELLS INGRAM, 
With preface by E. J. James. New York, Macmillan, 1888. 
8°, 

A HISTORY of political economy in the English language was 
undoubtedly needed, for the existing works on the subject were by 
no means satisfactory. We have many good histories of practical 
economy in its various branches; but a good history of economic 
theories, such as Mr. Ingram here undertakes to give us, has long 
‘been a desideratum. In many respects this treatise is excellent. 
The author shows a very wide acquaintance with the literature of 
the subject in all the leading languages, and he has evidently given 
a great deal of study to all the various schools. He sketches in 
brief the course of economic thought in ancient and medizval times, 
but agrees with all other writers in recognizing economic science as 
strictly a product of modern times. He remarks that the mercan- 
tile system was the natural outgrowth of certain social conditions 
acting on unscientific minds, and then proceeds to trace the origin 
and progress of scientific economics, beginning with the physiocrats 
and other writers of the eighteenth century. The leading contrib- 
utors to the science are all passed in review, and the works of 
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most of them well characterized. Unfortunately, however, Mr. 
Ingram is an extreme partisan of the historical school; and his 
partisanship has led him to underestimate the work of some of the 
great English writers, especially of Malthus, Ricardo, and Mill, 
whose defects he sees far more clearly than their merits. We find 
no fault with the author for treating his subject from the stand- 
point of his own school; but then he ought to do it in good temper, 
and without that irritation against men of opposite views which this 
book sometimes exhibits. Nevertheless, the work contains much 
valuable information, and will fill a useful place. 


The Study of Poltecs, 
Roberts. 16°, 


By WILLIAM P, ATKINSON. 
50 cents. 


Boston, 


THIS little work is the introduction to a course of lectures on 
constitutional history, delivered by the author at the Massachusetts 
Institute of Technology. What particular benefit its publication 
will confer upon the general public we are unable to see. ‘The 
book is written in bad temper throughout, with constant inuendoes 
against the men and classes with whom the author disagrees. It 
is mainly devoted to practical! politics and the duties of citizenship, 
with very little in it that can be called scientific. Moreover, what 
Mr. Atkinson says about the corruption of public life and the duty 
of good citizens to engage in political work has been said so often 
by the newspapers in all parts of the country, that its repetition in 
a book at this late day seems to be unnecessary. If, instead of 
such matter as this, Mr. Atkinson had given us an introduction to 
the political and social sciences and to the proper mode of studying 
them, his work would have been of far more value. 


A Manual of Physiology. A Text-Book for Students of Medicine. 
By GERALD F. YEO, M.D. 3d ed. Philadelphia, Blakiston. 


12°. 3..° | | 


YEO’S manual was originally written to supply an elementary 
treatise on physiology for the series of students’ manuals issued by 
this firm of publishers. Professor Yeo has succeeded in supplying 
a book which is well adapted to the wants of medical students. 
He has fully carried out the task which he undertook; viz., to avoid 
theories which have not borne the test of time, and such details of 
methods as are unnecessary for junior students. He has also 
omitted the history of the progressive steps in the growth of physi- 
ological science and the names of authorities, all of which would 
be but confusing tothe student. In doing this he has taken care not 
to omit any important facts that are necessary to a clear under- 
standing of the principles of ‘physiology. The first edition, which 
appeared in 1884, being exhausted, a second has been prepared in 
which all important advances have been noted. The principal 
change which we observe is the entire revision of the chapters on 
the central nervous system, and their fuller illustration by means 
of drawings of the microscopical structure of the spinal cord. Yeo’s 
manual has from the first stood in the front rank, but this recent 
edition will cause it to occupy a still higher position among the 
manuals of physiology. 


Education tn Bavaria. New York, 


Industrial Education Association. 


By Sir PHILIP MAGNUS, 
12°: 


WE hear a great deal about education in Germany, and not un- 
frequently overlook the fact that in matters of considerable impor- 
tance the practice.of the several German states is at variance. 
Prussia usually serves as the model for the rest, and but little atten- 
tion is directed to Bavaria, Baden, Wurtemberg, and Saxony. As 
a member of the late Royal Commission on Technical Instruction, 
Sir Philip Magnus was led to make a careful examination of the 
educational practice in Bavaria, and it has been deemed of sufficient 
importance to be published as the second number of the Educa- 
tional Monograph Series. Mr. Magnus suggests that the title is 
somewhat too general for the subject of which his paper treats ; 
for his main object has been to show his English and American 
readers what is meant by a ‘school system ’ in which each element 
bears a definite relation to allthe others. The Bavarian school sys- 
tem is a typical one of these, in which organization and interde- 
pendence are pushed as far as they will go. The plan of the sys- 
tem is made very clear by an illustrative diagram. The paper is 
extremely compact, and does not ‘lend itself to abridgment or con- 
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densation for the purpose of a review. It is to be warmly com- 
mended to all students of comparative educational methods, and 
will be found fruitful in suggestions. It closes with this signifi- 
cant sentence, which, while applied by the author to England 
alone, is capable of extension to the United States: “In the zigzag 
and indirect way in which progress is made in my own country, we 
are, I believe, approaching to a condition in which the State will 
exert more and more influence and control over secondary and 
higher education, and I am inclined to think that the change will 
be to the advantage of our schools, and, on the whole, a gain to 
our teachers.” 


Outlines of Practical Physiology. By WILLIAM STIRLING, M.D. 
Philadelphia, Blakiston. 12°. $2.25. 


THIS work was written to supply the wants of the students at 
Owens College, Manchester, in which institution Professor Stirling 
occupies the chairs of physiology and histology. The experiments 
described are those which are performed by every member of the 
medical class, and are such as to illustrate all the important facts 
connected with human physiology. The book is a most practical 
one, the author having constantly borne in mind that “ the student 
of to-day becomes the practitioner of to-morrow.” The illustrations 
are numerous, well selected, and admirably executed, Taken asa 
whole, the ‘Outlines’ will be found to meet the wants of all 
teachers of practical physiology, not only in medical colleges, but 
in other institutions where such instruction forms a part of the 
curriculum. 


Manual of Pharmacy and Pharmaceutical Chemistry. By 


CHARLES F. HEEBNER, Ph.G. New York, The Author, 5. 


Gold St. 12°. $2. 


THIS manual has been prepared by the author to be used as a 
class-book or note-book by the students at the various colleges of 
pharmacy. It is not intended to take the place of lectures in phar- 
macy, nor to replace the many exhaustive works on this subject, 
but rather as a book to be used by those who have already gone 
over the ground, whether students or pharmacists, and who desire, 
either as a preparation for examination or for other reasons, to 
review the whole subject in a condensed form. For this purpose 
it seems to be well adapted, though its usefulness would be en- 
hanced were it provided with an index in addition to the table of 
contents. 


NOTES AND NEWS. 


THE prompt and favorable report of the judiciary committee of 
the National House of Representatives on the international copy- 
right bill has greatly encouraged the friends of that measure. The 
passage of the bill by the Senate during the present session of Con- 
gress has not been in much doubt, although the consideration of it 
has been postponed from time to time on account of the urgency of 
other business. But the House of Representatives, it was feared, 
would hardly find time to deal with the subject. It may not now, 
but the unanimity of the committee, and the earnestness of some of 
the most influential Democratic members, in their advocacy of it, have 
greatly encouraged the friends of the measure. The bill may not 
become a law this year, but there is every reason to hope that the 
present Congress will not expire without its being placed upon the 
statute-book. 


— The third field-meeting of the Indiana Academy of Sciences 
will take place at Wyandotte Cave, Crawford County, Ind., on 
Thursday, May 3, 1888. 


—A few wild animals recently placed on exhibition near the 
National Museum in Washington form the nucleus of a zodlogical 
collection that may rank, as the museum does, among the most im- 
portant in the country. Recognizing the importance of preserving 
at the national capital living specimens of the native fauna of this 
country, Mr. Beck introduced in the Senate, on Monday, a bill to 
establish a zodlogical park in Washington. The bill creates a 
commission, which is directed to secure one hundred acres of land 
bordering on Rock Creek, about one mile from the city, to prepare 
the grounds and erect suitable buildings upon it. The park is 
then to be turned over to the regents of the Smithsonian Institution 
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for their future custody and care. The site indicated is one of the 
most beautiful in the District of Columbia. It is composed of roll- 
ing ground, with the beautiful Rock Creek flowing through it, and 
it is adjacent to Woodley Park, one of the most charming of the 
recent additions to Washington. A street-railway is already pro- 
jected to it. 


— Thomas Hampson, proof-reader and editor of publications of 
the Geological Survey in Washington, an active member of the 
Cosmos Club and Anthropological Society, and the working editor of 
the Anthropologist, a new magazine recently established by the 
latter organization, died on Monday morning, after a short illness. 
Mr. Hampson was a man of great experience and rare accomplish-. 
ments, especially as a philologist, linguist, and grammarian. As a 
careful editor, he had few equals. He distinguished himself years 
ago in the Bureau of Education, and has fully met Major Powell’s 
expectations since he secured his services for the National Survey. 


— A Sydney (Australia) newspaper reports that in March the 
steamer ‘ Titus,’ when in the vicinity of Cape St. George, on the 
south-eastern coast of Australia, encountered two heavy seas which. 
rolled on board, and, immediately after, the decks were found to be 
covered with a matter resembling red sand. The seas flooded the 
decks and chart-room, but did no serious damage. The seas were 
probably caused by a submarine earthquake, which stirred up the 
mud at the bottom of the ocean; but the phenomenon described is 
a very unusual one. 


— In order to centralize in a single focus all the results of studies 
devoted to African languages, Rev. C. G. Biittner, inspector of 
East African missions in Berlin, has founded a Zeztschrift fiir 
afrikanische Sprachen (A. Asher & Co., publishers), of which the 
first quarterly number has been issued. It offers a series of inter-- 
esting documents, of myths, popular songs, and vocabularies; and 
the following may give an idea of the contents, most of which are 
laid down in the Lepsius missionary alphabet. Chuo cha utenz? 
is a long poem in an ancient Suahili dialect. The late Dr. L.. 
Krapf, who transmitted it to the German Oriental Society in Halle, 
thought it was a translation from Arabian. It is written in the 
Arabian ¢a/zkf script, and was transliterated by Krapf. The portion 
published in the first number holds 894 lines, but contains no trans- 
lation. C. H. Richardson, a missionary among the Bakundu of 
the Cameroons, gives a short grammatical sketch of their language.. 
J. G. Christaller, who formerly conducted missions on the Gold 
Coast, publishes myths concerning creation, origin of man, deity,. 
cause of death, from different African nations, with interlinear 
translation, free translation, and linguistic notes. From Rev.. 
Endemann we get song-texts of the Sotho people of a very curious. 
description, and not comprehensible without the comments sub- 
joined. Then follow small word-lists of two languages spoken. 
near Kilima-Ndjaro Mountain and a specimen of H. Brincker’s 
‘Dictionary of the Otjiherero and Objambo Languages,’ now going 
through the press of T. O. Weigel, publisher in Leipzig. The first 
number contains only specialties, and of special knowledge all gen-- 
This commencement. 
augurs well for the future of the periodical, which is in scientific 
hands, and will encourage all the missionaries in that distant land. 
to make their investigations public. The Germans and English 
are always busy in bringing the results of their scientific researches 
in linguistics before the public; while others, many Americans. 
among them, are better known for their inclination to lock up use- 
ful material in their drawers and strong-boxes. | 


— Mr. L. D. Allen of New London, Conn., has deposited in the: 
National Museum at Washington a number of Indian curiosities 
collected by his son, Mr.J. Isham Allen of Montana. Among them 
is a painted elk-skin Once possessed by Pretty Eagle, a former chief 
of the Crows. It is covered with the figures of eight mounted 
warriors, and several on foot, all rudely drawn, but of bold and vig- 
orous design. They tell of the victories of the chief over his ene- 
mies. There is also a war-bonnet, which is composed of the entire 
skin and down of a swan, and is ornamented with eagles’ plumage 
and wampum. It was captured by a Crow chief from the North 
Assiniboins. Another article is a bow and arrow, the former’ 
property of a Crow chief, Bean-in-the-Water, and a medicine-horr 
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made of a buffalo-horn, and ornamented with a white weasel’s 
‘skin. 


— A bottle thrown overboard near Pernambuco, Brazil, July 28, 
1885, to assist in tracing the direction of ocean-currents, was found 
at Little Cayman, W.I., March 1, 1888, about thirty-two hundred 
miles from the starting-point. A note made upon this report at 
the Hydrographic Office, Navy Department, Washington, says that 
the bottle probably drifted along the Spanish Main into the Gulf of 
Darien, thence due north across the Caribbean Sea, passing around 
Jamaica between it and San Domingo and Cuba, and thence about 
west by north to Little Cayman, passing over a distance of about 
four thousand miles. Taking the average of the current at two 
knots an hour, the voyage occupied less than two and one-half 
months; so that the bottle was probably on the beach at Little 
Cayman more than two years before it was discovered. 


LETTERS TO THE EDITOR. 


*.* Correspondents are requested to be as brief as possible. The writer’s name is 


én all cases regutred as proof of good fuith. 


Twenty copies of the number containing his communication will be furnished 
Sree to any correspondent on request. 


The editor will be glad to publish any queries consonant with the character of 
the journal. . 


Formation of the Explosive Chloride of Nitrogen by 
Electrolysis. 


ON the 14th of this month I made the discovery that the chlo- 
ride of nitrogen, a dangerously unstable compound, is formed 
during the electrolysis of a solution of ammonium chloride (sal- 
ammoniac). The difficulty and uncertainty of its formation by 
electrolytic analysis will be understood when it is remembered that 
nitrogen chloride is the resulting product only when numerous 
powerful chemical affinities are in equilibrium. 

The operation may be successfully conducted as follows: a 
saturated solution of ammonium chloride (temperature 7° C.) con- 
tained in a suitable apparatus is electrolyzed between platinum 
electrodes, care being taken to shield the solution from direct sun- 
light. After the decomposition has proceeded for some time, — 
chlorine being evolved at the positive electrode in minute bubbles, 
which are absorbed by the solution, — small particles of a light- 
yellow liquid, with a most peculiar oily appearance, will be observed 
to collect on the surface. These soon combine to form small glob- 
ules, which sink slowly to the bottom of the vessel. If a warm 
solution be electrolyzed in a brightly lighted room, no such results 
will be obtained; the nascent chlorine decomposing the solvent 
water to form hydrochloric acid. 

As this substance is one of a class of compounds which explode 
violently by a rapid dissociation of their constituent elements, the 
following precautions are necessary to insure safety: Ist, the 
temperature of the solution must not be allowed to rise above Io® C.; 
2d, the apparatus must be of the strongest construction, scrupu- 
lously clean, and not exposed to an intense light; 3d, if a power- 
ful battery is used, it must be disconnected from the apparatus 
immediately upon the formation of the first drop of the explosive; 
and, 4th, it is prudent for the operator to protect himself by means 
of globes and a strong mask. 

The chloride of nitrogen as thus prepared is a highly volatile, 
limpid, oily liquid, with an extremely pungent odor. It evaporates 
rapidly when exposed to the air, producing an unwholesome vapor. 
The stability of this substance seems to be in an inverse ratio to 
the rapidity of its formation, the maximum of safety being at- 
tained by the production of about four drops an hour. If the 
electro-motive force of the battery be but little in excess of that re- 
quired for complete electrolysis, the explosive may be allowed to 
collect in the apparatus, where it will be gradually and harmlessly 
decomposed by the electric current. 

This dangerous compound was first prepared in the year 1811, 
by Pierre Louis Dulong, an eminent French physicist, during a 
series of experiments on the chlorine compounds. Owing to the 
serious injuries he received on that occasion, Dulong thought it 
best to keep the discovery a secret, lest others should be tempted 
to repeat his perilous experiments. This precaution had, however, 
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an unfortunate result ; as Sir Humphry Davy, a few years later 
having rediscovered the same compound, and being ignorant of its 
nature, was also injured by its violence. 

In view of the fact that the salts of ammonia are present in the 
oxidizing liquids of so many electrical batteries in use at the present 
day, the subject has, I think, considerable practical importance. 
May not this dangerously explosive compound be formed, under 
certain circumstances, by the electrolytic actions necessary for the 
proper working of the battery? Perhaps some of the readers of 
Sczence will be able to furnish information on this point. 

In the mean time I will continue these investigations to ascertain, 
if possible, the nature and quantity of the remaining products of 
the decomposition, the action of different solvents, and the results 
to be obtained by substituting other ammoniacal salts for ammo- 
nium chloride. I will also observe more closely the nature of the 
explosive, and its behavior when acted upon by high potential elec- 


tric currents. WILLIAM B. HALE. 
Clinton, Ontario, Can., April 18, 


Indian Graves. 


ON the 17th of April some men were employed in scraping out 
a cellar on West Oneida Street in Baldwinsville, N.Y., and threw 
out several Indian skeletons. The scraper broke these badly, es- 
pecially the skulls, but yet some interesting facts could be observed. 
I was able to get tolerable horizontal measurements of two skulls; 
the circumference of one being 20% inches, and of the other 194 
inches. But for being broken, another was in very fine condition. 
It was that of a young person. 

That this was a case of horizontal burial seemed probable, but 
was made certain the next day by the careful opening of another 
grave a few feet away. In this case the skeleton lay with its feet 
to the north, the knees being drawn up; the hands were brought 
up to the neck; and, while the head lay to the south, the face was 
turned to the west, the body having been placed on its side. In 
previous gradings and successive ploughings, the earth had been 
partly removed and theskull shattered. The soil was of fine gravel 
and sand, sloping to the south, and on the hill a little to the north 
had been an Indian village. No relics were found with the bodies, 
nor do they seem common in these horizontal burials here. 

This was on the north side of Seneca River. In the autumn of 
1886 I witnessed the opening of another burial-ground in the vil- 
lage on the south side. The size, condition, and position of the 
skeletons were much the same, and I was able to make several 
careful measurements. This was close by a level site of an early 
Indian village, affording much earthenware. The soil was a clear 
sand loam, unmixed with gravel; but under almost every skeleton 
was a small stone. There were no relics ; and, though the skele- 
tons lay on one side horizontally, there was some coufusion, and 
apparently no attempt to face the west. 

Four modes of Indian burial are known in Onondaga County, 
and possibly five. The oldest seems to have been the horizontal 
mode, not at full length, but with the limbs drawn up, and with no 
articles in the grave. Ina single instance a kind of mound-burial 
has been found, where the bodies were laid horizontally, with some 
articles, and the earth heaped over them in a mound of considera- 
ble size. I was fortunate enough to get a picture of this before its 
removal. The third made was that of the early Onondagas, who 
entered the county early in the seventeenth century. Before they 
came into central New York, they probably used ossuaries, like the 
Hurons, but there are no known instances around their later homes. 
When the French entered Onondaga, the local mode was to put the 
body in a sitting posture, placing some articles with it. Under 
European influence, this gradually changed, and the burial was 
much as with us, a century ago. Inother places there have been 
other modes, as in the burial of several, one above another, in Ca- 
yuga County, and reported circular burialselsewhere. One curious 
grave has been brought to my attention by Otisco Lake. In this 
were two kinds of paint, and two long tubes of light-green clay, 
resembling the green gypseous shales, with flintarrow-heads. Two 
skeletons lay side by side, and the rare relics point to an early day. 


W. M. BEAUCHAMP. 
Baldwinsville, N.Y., April 18. 


